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Abstract of JP2001259515 

PROBLEM TO BE SOLVED: To remove the 
gradation part of a functional film made from 
an organic compound or the functional film 
freely and easily by a dry process. SOLUTION: 
In the production of a substrate coated with the 
functional film having the gradation part in 
which the functions of a functional part in 
which the surface of the substrate is coated 
with the functional film made from the organic 



compound and the functional film are changed 
gradually, an area corresponding to the 
gradation part or a film removing part is 
subjected to corona discharge, exposure to 
plasma, or ultraviolet irradiation to form the 
gradation part or the film removing part. 
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CLAIMS 

rClaim(s)] „ » ^, ,, . ,. , 

[Claim 1] The functional film covering board which has the BOKASHI portion wh.cn 
the function of the functional division with which the functional film which consists or 
an organic compound was covered, and a functional film forms in the substrate 
surface the BOKASHI portion which changed gradually, and is characterized by 

[Clafm 2] A BOKASHI portion is a functional film covering board which the film 
thickness of a functional film is constant, and the concentration of a functiona, 
material changes, and has the BOKASHI portion according to claim 1 characterized 

by things. cu , . 

[Claim 3] The functional film covering board which has the BOKAbnl portion 
according to claim 1 or 2 characterized by a functional film being a water-repellent 
tunic 

[Claim 4] the functional film covering board which has the BOKASHI portion 
according to claim 3 to which the water-repellent portion and angle of contact whose 
angle of contact over waterdrop is the functional division which has water repellence 
of 70 degrees or more prepare the BOKASHI portion which was alike gradually and 
changed, and are characterized by things. 

[Claim 5] The functional film covering board which has the BOKASHI portion 
according to claim 3 or 4 which adjoins a BOKASHI portion, prepares the non-water- 
repellent portion whose angle of contact over waterdrop is 20 degrees or less, and is 

characterized by things. . 

[Claim 6] A BOKASHI portion is a functional film covering board which has the 
BOKASHI portion according to claim 3 to 5 characterized by the angle of contact 
over waterdrop changing continuously. 

[Claim 7] It is the functional film covering board which has the BOKAbHi portion 
according to claim 3 to 6 characterized by the film thickness of a water-repellent 
portion and a BOKASHI portion being 20nm or less. . 
[Claim 8] A water-repellent portion and a BOKASHI portion are functional film 
covering boards which have the BOKASHI portion according to claim 3 to / which 
forms the water-repellent tunic which consists of a fluoro alkyl-group content Silang 
compound, and is characterized by things. 

[Claim 9] [ a function / the function of the functional division with which the 
httn://do S sier1.iodl.nciDi.ao.iD/cai-bin/tran web cqi eiie?u=hUp%3A%2F%2Fdossier1%2EiD... 06-02-2007 
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Functional film which becomes the substrate surface from an organic compound was 

covered, and a functional film faces manufacturing the functional film covering board 

which has the BOKASHI portion which was alike gradually and changed, and j The 
manufacture method of a functional film covering board of having the BOKASHI 
portion characterized by performing processing of corona discharge, plasma 
exposure, or ultraviolet-rays irradiation to the field equivalent to this BOKAbril 
portion, and forming a BOKASHI portion in it. 

[Claim 10] The manufacture method of a functional film covering board of having the 
BOKASHI portion according to claim 9 characterized by forming a BOKASHI portion 
by changing the processing time and/or processing intensity of corona discharge, 
plasma exposure, or ultraviolet-rays irradiation. _ , 

[Claim 11] The manufacture method of a functional film covering board of having the 
BOKASHI portion according to claim 10 characterized by changing the function of a 
BOKASHI portion continuously by changing continuously the processing time and/or 
processing intensity of corona discharge, plasma exposure, or ultrav.olet-rays 
i r"f°3 distil o t*i 

[Claim 1 2] After covering the functional film which becomes the substrate surface 
from an organic compound, the field equivalent to the non-functional division which 
adjoined the BOKASHI portion and was prepared Corona discharge, The manufacture 
method of a functional film covering board of having the BOKASHI portion according 
to claim 9 to 11 characterized by removing a functional film by performing processing 
of plasma exposure or ultraviolet-rays irradiation. 

[Claim 13] The manufacture method of a functional film covering board ot having the 
BOKASHI portion according to claim 9 to 12 characterized by a functional film being 
a water-repellent tunic. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Field of the Invention] This invention relates to the functional film covering board 
which has the BOKASHI portion in which the function of the funct.ona film formed 

the BOKASHI portion which changed gradually in a part of functional film which 
consists of an organic compound covered by the surfaces, such as an object for^ 
construction, an object for vehicles, industrial use, and a mirror, especially water 
repellent tunic **, and its manufacture method. 

[0002] . 
[Description of the Prior Art] The following are known as main patent applications 
about the partial water-repellent-finish glass which has the portion in which the 
water-repellent tunic was formed on the substrate surfaces, such as glass, and the 
portion which does not form a water-repellent tunic. , 
[0003] for example, [ JP.H7-1 57336.A ] By the transparent board surface s having a 
water-repellent tunic formation part and a non-tunic formation part, and applying a 
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solvent to a non-tunic formation part when applying, so that the part may overlap 
with the coating liquid for water-repellent tunic formation Decrease the film 
thickness of a boundary part gradually, it is indicated by the formation method^ of the 
water-repellent tunic which is not conspicuous and carries out a boundary with the 
agenesis part of a water-repellent tunic, and [ JP.H9-1 42883.A ] A character, a 
pattern and/or a pattern are patterned after the glass substrate surtace. Form a 
transparent water-repellent tunic in the patterned this portion, and the ornament 
glass to which said patterning portion was floated according to the difference of the 
light scattering intensity at the time of moisture adhesion of waterdrop, a raindrop, 
etc is indicated. A water-repellent film is given only to the wiper eradicat.on portion 
of the windowpane for cars, and the partial water-repellent-finish glass with which 
the other portion does not give a water-repellent film is indicated by JP.H10 
297939 A ■ 

[0004] moreover, [ JP.H1 1 -1 94202, A ] In order to prevent that a foreign substance 
adheres to the optical element surface in a manufacturing process, the provisional 
protection tunic which consists of an organic molecule substance which has the 

basis which does not carry out a chemical bond to the outermost layer substance of 
an optical element is formed. The optical element which sets and removes the foreign 
substance which adhered by ultraviolet-rays irradiation this provisional protection 
film on the surface of an optical element and on it by a final process is indicated. 

[problem to be solved by the invention] [ however, the manufacture method of the 
partial water-repellent-finish glass shown in above-mentioned JP.H7 157336.A 
jp H9-1 42888 A and JP.H1 0-297939, A ] The method of masking the portion which is 
not given a water-repellent finish and forming membranes, before giving a water 
repellent finish Or it is what produces partial water-repellent-finish glass by the way 
mask at the portion which does not remove a film after giving a water-repellent 
finish and ceria polish, alkali treatment, etc. remove a water-repellent tunic. In the 
way they mask the portion which is not given a water-repellent finish before L said J 
giving a water-repellent finish while productivity cannot say easily that these 
methods are enough to adopt widely low practical The influence of the adhesion 
ingredient of a masking material remains in the substrate surface after masking 
removal, and the angle of contact over waterdrop also produces fault, such as 

becoming large. , 
[0006] Furthermore, that the method of JP.H7-1 57336.A controls continuously the 
water-repellent performance of the boundary region of a water-repellent tunic 
formation part and a non-tunic formation part or controlling the width of the 
boundary part exactly have the problem of a lot of waste fluid being generated 
difficultly Moreover, the method of film removal given in JP,H 1 1 -1 94202.A is 
inefficient while it becomes all finally remove the formed provisional protection tunic, 
and complicated [ a process ]. Moreover, while the protective film ingredient 
decomposed is an organic polymer substance which has the basis which does not 
carry out a chemical bond to the outermost layer of an optical element, the 
http://dossier1.ipdl.ncipi.go.ip/cgi-bin/tran_web„cgLejje?u=http%3A%2F%2Fdossier1%2Eip... 06-02-2007 
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patterning method that the purpose is foreign substance adhesion prevention and 
removes some functional films of an application concerned differs in the purpose. 

[0007] 

[Means for solving problem] this invention person etc. found out the functional film 
covering board which has the BOKASHI portion which can manufacture the 
BOKASHI portion of a functional film or the film removal of a functional film which 
consists of an organic compound with a dry method with productivity easy still more 
sufficient free, and its manufacture method, as a result of examining many things in 
view of the conventional above-mentioned technical problem. 

[0008] [ namely, the functional film covering board which has the BOKASHI portion 
of this invention ] The function of the functional division with which the functional 
film which consists of an organic compound was covered, and a functional film forms 
in the substrate surface the BOKASHI portion which changed gradually, and it is 
characterized by things, and this BOKASHI portion is further characterized by 
changing the concentration of a functional material and forming it, without changing 
the film thickness of a functional film. 

[0009] [ moreover, the functional film covering board which has the BOKASHi portion 
of this invention ] It is characterized by a functional film being a water-repellent film, 
the angle of contact over waterdrop adjoins a BOKASHI portion, while the water- 
repellent portion and angle of contact which are the functional division which has 
water repellence of 70 degrees or more prepare the BOKASHI portion which was 
alike gradually and changed and are characterized by things, and the angle of contact 
over waterdrop prepares the non-water-repellent portion which is 20 degrees or -ess, 
and is characterized by things. 

[00101 Furthermore, the functional film covering board which has the BUKAoHl 
portion of this invention is characterized by the angle of contact over the waterdrop 
of a BOKASHI portion changing continuously. Furthermore, the functional film 
covering board which has the BOKASHI portion of this invention is characterized by 
the film thickness of a water-repellent portion and a BOKASHI portion being 20nm or 
less again, and further, a water-repellent portion and a BOKASHI portion form the 
water-repellent tunic which consists of a fluoro alkyl-group content Silang 
compound, and it is characterized by things. 

[001 1] [ moreover, the manufacture method of a functional film covering board of 
having the BOKASHI portion of this invention ] It faces manufacturing the funct.ona, 
film covering board which has the functional division with which the functional film 
which becomes the substrate surface from an organic compound was covered, and 
the BOKASHI portion from which the function of the functional film changed 
gradually. It is characterized by performing processing of corona discharge, plasma 
exposure, or ultraviolet-rays irradiation to the field equivalent to this BOKASHI 
portion, and forming a BOKASHI portion in it. . 
[0012] [ furthermore, the manufacture method of a functional film covering board ot 
naving the BOKASHI portion of this invention ] It is characterized by forming a 
BOKASHI portion by changing the processing time and/or processing intensity of 
http://dossier1.iDdl.ncipi.QO.ip/cgi-bin/tran_web_cgi_ejje?u=hUp%3A%2F%2Fdossier1%2Eip... 06-02-2007 
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corona discharge, plasma exposure, or ultraviolet-rays irradiation. Furthermore, it is 
characterized by changing the function of a BOKASHi portion continuously by 

changing continuously the processing time and/or processing intensity of corona 
discharge plasma exposure, or ultraviolet-rays irradiation. . 
[001 31 f furthermore, the manufacture method of a functional film covering board of 
having the BOKASHI portion of this invention again ] After cover.ng a functiona. film 
on the substrate surface, it is characterized by removing a functional film by 
performing processing of corona discharge, plasma exposure, or ultraviolet rays 
irradiation for the field equivalent to the non-functional division wh.ch adjoined the 
BOKASHI portion and was prepared. Furthermore, the manufacture metnod ot a 
functional film covering board of having the BOKASHI portion of this invention is 
characterized by a functional film being a water-repellent film. 

[Mod^ for carrying out the invention] It is not limited especially if it is the .tunic - which 
consists of an organic compound as a functional film of this invent.on, and the tun.c 

which consists of organic compounds, such as a water-repellent tunic, a **** cover 

tunic, an ultraviolet-rays cover tunic, a fog resistance tunic, and a coloring fum, can 
be used. Moreover, it is also possible to use for the film which cons.sts of an 
organic-inorganic matter hybrid other than an organic compound. In addition the 
function of the functional film of this invention says water repel.ence **** cover 
nature, ultraviolet-rays cover nature, fog resistance, coloring, etc. to the 
aforementioned functional tunic, respectively. 

[0015] Below, a water-repellent tunic is taken for an example as an example ot 
epresentation of the functiona! film of this invention, and the .functional film covenng 
board which has the BOKASHI portion of this invention, and its manufacture method 
are explained. The water-repellent tunic of this invention can be manufactured, for 
example according to the following process. . 
(1) The process which forms a water-repellent tunic by drying after applying water 
repellent : liquid all over the single-sided surface of a glass substrate, (2) The process 
which removes this film and forms a non-water-repellent portion by performing 
processing of corona discharge, plasma exposure, or ultraviolet-rays "rad.at.on for 
the water-repellent tunic of the portion equivalent to a non-water-repellent portion, 
( 3 ) The process which forms a BOKASHI portion by performing processing of corona 
discharge, plasma exposure, or ultraviolet-rays irradiation for the portion equivalent 

to a BOKASHI portion. , 
[0016] ****** which consists of a fluoro alkyl-group content S.lang compound as 
water repellant liquid which forms a water-repellent tunic, for example, After carrying 
out specified quantity mixture of the solvent for dilution, and the aqueous ac.ds as a 
catalyst, predetermined time churning can be carried out, a hydrolysis reaction can 
be made to be able to end, subsequently to this solution a dehydrator can be added, 
and it can obtain by performing predetermined time drying processing and carrying 

out heavy condensation. adiikirM *lkoxvsilane 

[0017] As the above-mentioned starting material, are a fluoro ARUKIRU alkoxys.Sane 

htt D ://dossier1.iDdl.n^ 06-02-2007 
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system compound or a fluoro ARUKIRU halogenation Silang system compound as 
****** and as the compound For example, CF3 1 1CH2CH2Si (CF2) (OR) 3 CF3 
9CH2CH2Si (CF2) (OR) 3 CF3 7CH2CH2SI (CF2) (OR) 3 CF3 5CH2CH2Si (CF2) (OR) 
3 CF3 11CH2CH2SiR (CF2) (OR) 2 CF3 9CH2CH2SiR (CF2) (OR) 2 CF3 
7CH2CH2SiR (CF2) (OR) 2 CF3 5CH2CH2SiR (GF2) (OR) 2, CF3CH2CH2SiCI3, CF3 
(CF2) 7CH2CH2SiCI3, CF3(CF2) 7CH2CH2SiRCI2, CF3(CF2) 9CH2CH2SiCI3, and 
CF3(CF2)9CH2CH2SiRCI2 grade can be used. In addition, R in the above-mentioned 
chemical formula shows alkyl groups, such as 0H3, C2H5, and C3H7. 
[0018] As a diluent solvent, besides isopropyl aicohol (it abbreviates to "j-PA" 
hereafter) Carbon numbers, such. as methanol and ethanol, may be five or less lower 
alcohol solvents, and the alcohol which can use ether and ketone in addition to 
alcohol, and becomes considering isopropyl alcohol as the main ingredients especially 
is desirable as a diluent solvent in manufacture of coating liquid. 
[0019] As for more than 0.01 N, organic acid, such as inorganic acid, such as nitric 
acid of about [ 0.1N-13N ] concentration, chloride, and sulfuric acid, or acetic acid, 
and citrate, can be preferably used for the aqueous acids as a catalyst. In addition, a 
******:dilution solvent: Although the range of aqueous acids of 1:5 to 50:0.09-1.0 is 
desirable at a weight rate, it is not limited to these ranges. 
[0020] Although Silikagel, permutite, activated alumina, etc. can be used as a 
dehydrator, it does not limit to this. Moreover, when carrying out heavy condensation 
after the conclusion of hydrolysis, or when heavy condensation begins in the middle 
of hydrolysis, it does not limit in particular. 

[0021] in addition — not being limited to the aforementioned method as water 
repellant liquid — JIMECHIRU silicone system ******, mixed system ****** of said 
****** and a JIMECHIRU silicone system, and a fluoro-resin — silica — it is 
possible to use the water-repellent tunic which sol was made to hybridHze. In 
addition, the oxide conversion solid content concentration of the coating liquid for 
obtaining a hybrid film is good to consider it as 0.2 - 20wt%. 0. Less than [ 2wt% ], 
since concentration is too high when it is hard to become a membranous form and 
20wt% is exceeded, since it is too thin, film thickness becomes thick, a crack occurs 
in a film or produce nebula at the time of membrane formation, and a good thin film is 
not obtained or lead to the cost of materials rising. 

[0022] As a method of applying water repellant liquid to a glass substrate, hand 
painting (the brush applying method, the rubbing method), Various kinds of applying 
methods [, such as a known application means, ], such as the nozzle flow coat 
method, the dipping method, the spray method, the reverse coat method, the flexo 
method, the printing method, the flow coat method or spin coat methods, and those 
combined use, can adopt suitably. Preparing to 0.001 - 0.1 N~s/m2 is desirable, and 
in less than two 0.001 N-s/m, viscosity is too low, and when the viscosity of water 
repellant liquid cannot serve as a film easily, and 0.1 N~s/m2 were exceeded and a 
tunic is carried out, the coat of it is carried out superfluously, and it gets worse and 
is not desirable [ the viscosity / membrane formation nature ]. 
[0023] Since the conditions which apply water repellant liquid on the surface of a 

httD://dossier1.ipdl.ncipi.qo.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fdossier1%2Eip... 06-02-2007 
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glass substrate activate the reaction of the Syros Knoll machine of water-repellent 
******, and the hydroxyl group on the surface of a base material, below its about 

75%RH is [ atmosphere humidity ] usually desirable but, and it is not limited to these. 
The intensity of a tunic etc. increases and is desirable when surface modification is 
carried out by carrying out acid treatment of the surface of the glass substrate 
which applies water repellant liquid beforehand. As for the film thickness of a water- 
repellent tunic, it is desirable that a child's lamination takes several minutes from an 
about 10nm single molecule on the average about 20nm or less. Since this compound 
of the water-repellent tunic formed from said fluoro alkyl-group content Silang 
compound etc. is a reactant (chemical bond nature) high compound with a glass 
substrate, the obtained water-repellent tunic is in the state where it combined with 
the glass substrate surface firmly. 

[0024] Although a plastic besides the above-mentioned glass, metal, ceramics, etc. 
do not limit the quality of the material especially as a substrate used for this 
invention, especially in the case of a water-repellent tunic, in the case of transparent 

boards, such as glass and a plastic, it is effective, and desirable. When the water 
repellant liquid applied to the glass surface carries out dryness hardening at the 
temperature of about 150 degrees C or less continuously, the water-repellent tunic 
covering glass with which the water-repellent tunic was formed in the whole surface 
is obtained. In addition, even if it makes it neglect and harden at room temperature 
depending on the case, it does not interfere. , < 

[0025] Next, how to form a non-water-repellent portion from the water-repellent 
tunic covering glass with which the water-repellent tunic was formed all over the 
single-sided surface of a glass substrate is explained below. First, [ without 
establishing a **** object, when the portion which wants to remove a water 
repellent tunic is band-like ] Impress the high voltage to the part of a portion to 
carry out tunic removal at an electric discharge wire, expose the portion which 
passes directly under [ this ] a wire to corona discharge, and a tunic is degraded. It is 
also possible to carry out impression of the voltage of an electric discharge wire to 
the part of the portion which does not remove a- tunic only by the change of the 
ON/OFF control of electric discharge of setting to OFF etc. 

[0026] moreover, to remove a water-repellent tunic to a more complicated pattern It 

is also possible to arrange **** objects, such as masking material for ****(ing) the 
portion which is not removed and ******, into a portion [ a portion ] to make it 
remove a water-repellent tunic so that corona discharge or plasma can be exposed 
only to the portion which wants to remove this tunic. In addition, a **** object may 
be arranged right above close to the substrate which is the body to be exposed, or 
may be established near the electric discharge wire. Moreover, as masking material, 
Corona or ion plasma by electric discharge are not limited, especially if **** is 
efficiently possible, masking material, such as a plastic film, can be used, and the 
portion which does not remove a film can also be covered by direct masking material. 
When especially based on ultraviolet-rays irradiation, the method of carrying out 
irradiation processing using a masking board from which the ultraviolet-rays intensity 
httD://dossier1.iDdl.ncipi.qo.ip/cfli-bin/tran._web_cgi_ejje?u=http%3A%2F%2Fdossier1%2Eip... 06-02-2007 
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which penetrates a gobo changes continuously is effective. 
"0027] Exposure of corona discharge can be performed as follows. About the 
exposure conditions (an output, an output frequency, an output waveform, time of 
Exposure distance to a tunic, etc.) of corona discharge, an optimal condition can be 
suitably chosen by the kind of base material, the membraneous qua.ity of a water 
repellent tunic, film thickness, etc. The output of corona di scharge car . adjust a sine 
W ave and time of exposure by changing time for abbreviation 3okHz**5kHz an an 
output- waveform passing the bearer rate of substrate, glass through the Passing 
side of this glass in the range of about 0.1 to 3.0 m/m.n, as for about 0 1~2.0kW and 
an output frequency. Moreover, the distance of an electric discharge ele £rode and a 
ground electrode board needs to be referred to as about 10mm or less and »t :xs good 
for the distance to an electric discharge electrode and a tunic to be about Z mm 
preferably about 2~5mm in consideration of the thickness of glass. On the other 
hand when exposing plasma, the output can make the bearer rate of substrate glass 
sfmLy aboutai to 3.0 m/min as about 0.1-2.0KW and time o exposure. Moreover 
the distance to electric discharge Gand and a tunic is preferably good to be referred 
to as about 8-1 0mm about 2-30mm. In addition, in the cast which bends in a p asma 
jet since the ground electrode is unnecessary, and has the rorm of two dimensions, 
such as glass, or three dimensions, it is more suitable. . 
[0028] As mentioned above, if energy-rich corona ^.^^ 
ays are exposed to the fluoro ARUKIRUSHIRAN compound (FAS) which is a water 
repellent tunic The Si-C combination and C-C combination in th.s FAS are cut by 
repeiient tui _ f nnrnnet n i a< - ma ) ; n the state where it had very high energy, ana 
the electron and ion (Corona, plasma; in xne state wnc.c * 
it decomposes and deteriorates by them. At this time, it ,s appropriate for time of 
exposure to consider it as necessary minimum, and -since «t not only reduces 
productivity, but the temperature of substrate glass rises unusually or the y, eld I of 
harmful ozone increases, processing unnecessarily for a long time is ^ de-rf .e. In 
addition, when masking material is stuck on the direct tunic surface, h.s^ mask mg 
material can be removed, flush and dryness can be performed, and the partial water 
repellence glass with which only the portion covered by masking material has a 
water-repellent tunic can be obtained. 

[0029] Next, the formation method of a BOKASHI port.on ,s explained. In the glass 

substrate which removed the water-repellent tunic and formed the non-water 
repellent portion by carrying out corona discharge treatment as mentioned above A 
non-water-repellent portion only for a bearer rate, without ch.ng.ng :from from the 
voltage impressed in the non-water-repellent portion immediately after a wire I me 
arrives at the field equivalent to a BOKASHI portion The bearer rat e at the .tone of 
formation, for example, 0.1 - 2.0 m/min - a d.visor - ft «s made to change du ng a 
second, and the power supply of corona discharge is turned off s ^ u ' ta " e ° U R % ( ^ 
conveyed by the usual bearer rate (2.0 m/min) immediately after that. The BOK ASH 
portion which an angle of contact increases continuously over a certain width by th.s 
processing has been formed. It is possible by choosing suitably conditions, such as 
time changing a bearer rate and a bearer rate and time turning off corona discharge, 
htto://dossier1.iDd..^ 06-02-2007 
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o choose from the width of a BOKASHI portion and a water-repellent portion free 
inclination of the angle of contact over the water which results in a non-water- 
epellent portion etc. ]. In addition, it is possible by choosing suitably conditions, such 
s time changing a bearer. rate and a bearer rate and time turning off equipment, like 
aid corona discharge also in piasma exposure to choose from the width of a 
30KASHI portion and a water-repellent portion free [ inclination of the angle of 
; ontact over the water which results in a non-water-repellent portion etc. j. 
Moreover the width of a BOKASHI portion, an angle of contact, etc. can also be 
Ranged free also by choosing the exposure intensity of corona discharge or plasma 
■ xposure processing. Change of an angle of contact does not correspond to change 
>f film thickness performing: processing of corona discharge, plasma exposure, or 
jltraviolet-rays irradiation for a water-repellent tunic as mentioned above, and 
orming a BOKASHI portion. It is thought that it is dependent on the covering rate or 
covering area of the concentration of the fluoro ARUKIRUSHIRAN system compound 
ormed on the glass substrate, i.e., a fluoro ARUKIRUSHIRAN system compound. 
0030] In addition, this invention may form only a water-repellent portion and a 
30KASHI portion, without preparing a non-water-repellent part in the substrate 
surface rather than being limited [ for example, ] to the above-mentioned example. 
Moreover, a BOKASHI portion may change continuously the angle of contact which 
shows water-repellent performance, and can be suitably chosen as stair-like ** 
according to the purposes, such as making it change gradually etc. Moreover, the 
aforementioned example carried out film removal of the field equ.valent to a non 
/vater-repellent portion, after forming the water-repellent tunic all over the single 
sided surface of a substrate, but when covering a water-repellent tunic depending on 
the case, it masks at a non-water-repellent portion, and is not limited L form / a 
ion-water-repellent portion ]. Furthermore, although the above described the 
Drocessing method by corona discharge, plasma exposure, or ultraviolet rays 
rradiation, in processing by various dry methods, such as ion etching and electron 
irradiation, it cannot be overemphasized by changing processing time and processing 
intensity that the same effect is acquired. 

[0031] [ the water-repellent ****** glass which has the BOKASHI portion of the 
water-repellent tunic obtained by the aforementioned method ] In order to discover 

the water repellence excellent in the water-repellent tunic covered by the glass 
surface It is important to have suitable angle-of-contact theta (degree) and the 
suitable fall nature delta (mul), for example, angle of contact theta is more preferably 
good as a water-repellent portion to consider [ of 70 degrees or more J it as 90 
degrees or more, and, as for the angle of contact of a non-water-repellent portion it 
is desirable to consider it as 20 degrees or less. The angle of contact of a BOKASHI 
portion can be made into the middle of said water-repellent portion and a non 
water-repellent portion. ■ .. 

[0032] In addition, in particular when a substrate is glass, it is not what is limited to 
colorlessness or coloring and its kind or a color tone, form, etc. Furthermore, while 
bending and being able to use it with various tempered glass, intensity rise glass, and 
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a piate and a single plate, of course as sheet glass, it cannot be overemphasized that 
it unites and can be used also as glass. Furthermore, that by which various kinds of 

tunics, such as an ultraviolet-rays cover film, a **** cover film, and a conductive 
film, are formed in the glass in-the-car side surface does not interfere, either. • 
Although the example in the case of a water-repellent tunic was explained as a 
functional tunic, using glass as a substrate about the above-mentioned, it is possible 
to obtain substrates, such as a plastic, and the substrate from which various kinds of 
functional tunics were partially removed by the method with the same said of other 
functional films. 

[0033] Although it can use for the object for construction, the object ror vehic.es, 
industrial use, a mirror, etc. as a use of the functional film covering board which has 
the BOKASHI portion manufactured by this invention, it is not limited to these uses 
in particular. [ in the case of the door glass for cars ] for example, by using the 
neighborhood of the portion which receives sliding with the stabilizer of this door 
glass as the portion which does not form a water-repellent tunic for a band-like field, 
and using other portions as the partial water-repellent glass in which the water 
• repellent tunic was formed Although the angle of contact over the water of the 
water-repellent tunic formation portion in case of rainy weather is about 70 degrees 
or more, a non-water-repellent portion is about 10-60 degrees or less of the same 
angle of contact as the usual" glass surface and the portion from which an angle o, 
contact with waterdrop differs in the same glass side lives together In case of rainy 
weather, a driver becomes possible [ spacing a portion with a large angle of contact 
in which the water-repellent tunic was formed, and seeing the scene outside a door 
mirror or a car clearly ], and can usually improve safety. If a water-repellent tunic is 
- formed in the whole surface also including the portion which slides with a stabilizer in 
' the above-mentioned case It wears out earlier than other portions, the angle of 
contact of the portion which slides with a stabilizer falls sharply, the portion comes 
floating in the shape of a line especially in case of rainy weather, and the tunic of this 
sliding portion is no longer that of an exterior good better potato. 

[0034] In addition, it is possible partial only at ON/OFF operation of corona discharge 
in comparatively simple partial processing to un-give [ which un-gives only the front 
portion of door glass a water-repellent finish ] a water-repellent finish, and 

attachment of masking material is fundamentally unnecessary. Of course, it is also 
possible to correspond by attachment of masking material, when complicated 
patterning is required, or to form a shield between an electrode and a glass side 
instead of masking material. Furthermore, it is also possible to shorten processing 
time further by plurality-ization of an electric discharge wire. Moreover, although the 
form of an electrode does not interfere by the shape not of a wire but needlel.ke **, 
since it tends to operate the shape of a wire, it is desirable. 

[0035] „ u 

[Working example] An example explains this invention concretely hereafter. However, 

this invention is not limited to this example. 

[0036] (1) The door glass for cars was prepared as a preparation board of glass. 
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After grinding the glass surface of the vehicle outside of the door glass for cars by 
brush PORISSHA using polish liquid (thing made [ MIREKUA made from the Mitsui 

Mining & Smeiting industry etc. ] to **** in water about 1%), it fully washed. 
Subsequently, "acid treatment" immersed for 1 minute into 35 degrees C and 0.1 N 
sulfuric acid solution was performed. 

[0037] (2) It gave a water-repellent finish all over the single-sided surface of the 
door glass for water-repellent-finish cars. Water repellant liquid was applied (45%, 
about 4ml/pc of water repellant liquid was dropped at the glass substrate under the 
environment of RH, and the cheesecloth (brand name; BEMCOT) extended 23 
degrees C enough all over glass), it was air-dry for 5 minutes, and a water-repellent 
finish obtained the water-repellent tunic. In addition, water repellant liquid uses 
heptadecafluorodecyl trimethoxysilane (CF3(CF2) 7CH2CH2Si(OCH3)3: describe it as 
product KBMmade from Shin-etsu chemistry-7803, and Following FAS) for ******. 
To a diluent solvent at isopropyl alcohol (i-PA) and an acid catalyst [ 0.1 N nitric acid 
(HN03) ] After mixing by 1:25:0.3 by the bulk density and agitating at room 
temperature for 2 hours, respectively, the 5 times (weight)-as many dehydrator 
(molecular sieve 4A considerable article) as FAS was put into mixed sol, drying 
processing was carried out for about 16 hours, and, finally it filtered and obtained 
through filter paper. ; 

[0038] (3) As opposed to the door glass for cars with which the water-repellent tunic 
was formed all over the vehicle outside of the above (2) using film removal corona 
discharge equipment Non~****** (20 degrees or less of angles of contact) of the 
back side is carried out in general from the center on the surface of glass. Then, 
after passing through the BOKASHI portion which an angle of contact increases 
continuously over about 100mm, an angle of contact explains concretely below the 
manufacture method of partial water-repellent tunic glass of having the BOKASHI 
portion which has the water-repellent tunic which shows 105-1 10 degrees. 
[0039] First, as shown in drawing 1 , on the conveyance belt 2, the door glass 1 given 
a water-repellent finish all over the single-sided surface of glass turns this tunic side 
up, is laid, and is carried in in corona discharge equipment 3 (made by CT-0212 
Kasuga Electric Works, Ltd.). In addition, the cylindrical terminals 4 and 5 are 
arranged at both the sides that sandwiched the conveyance belt 2, and between 
these terminals 4 and 5, corona discharge equipment 3 is stretched so that distance 
with the wire line 6 which is the surface of door glass 1 and one electrode which 
have curve form may become equal. Moreover, the aluminum board was installed so 
that the undersurface' of door glass 1 might be met as a ground electrode 8. If the 
door glass 1 with which the water-repellent tunic was covered all over the vehicle 
outside (convex side) of door glass 1 is carried in in this corona discharge equipment 
3, the voltage of 0.4kW will be simultaneously impressed to inter-electrode, and the 
corona discharge 7 will be exposed covering full [ of the cross direction of this door 
glass 1 ] from full [ of the wire line 6 ]. The angle of contact of the surface after that 
the glass bearer rate at this time is constant to 0.1 m/min, then processing became 
about 10 degrees, and the water-repellent tunic was removed completely and it was 
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hydrophilicity-ized. . 
[0040] subsequently,- immediately after the wire line 6 arrived at the field equivalent 
to a BOKASHI portion, from from, the bearer rate was changed to 2.0 m/min in about 
6 seconds (0.1 min) from 0.1 m/min, and the power supply of corona discharge was 
turned off simultaneously (OFF) conveyed by the usual bearer rate (2.0 m/min) 
immediately after that. By this processing, the angle of contact over waterdrop 
formed the BOKASHI portion which increases continuously over about 100mm widtn. 
Change of the angle of contact on the center line 9 of the water-repellent film 
covering glass 1 which has the BOKASHI portion obtained by drawing 1 ( drawing I ; 
is shown in drawing 2 . Thus, the angle of contact of the BOKASHI portion was 
changing continuously in the shape of a straight line mostly from about 10 degrees of 
a non-water-repellent portion to 105 degrees of a water-repellent portion. 
[0041] In addition, since the length of glass changes variously with types of a car, it 
can change the pattern of angle-of-contact change of a BOKASHI portion by 
changing exposure conditions, such as an electric discharge output and distance of a 
wire 6 and glass. Furthermore, when using for real production, the output of corona 
discharge is in the state which kept the distance from 0.4kW and the electric 
discharge wire line 6 to the glass surface at 2.0-2.5mm. The bearer rate at the time 
of carrying out corona discharge was only changed with 0.1 - 2.0 m/min, and 
adjustment with the processing process of order was also good. Moreover, in 
processing of the above-mentioned non-water-repellent portion, even if it makes a 
bearer rate increase to 0.5 m/min, an angle of contact is 20 degrees or less, and it is 
also possible to shorten processing time also by extension of **** of a bearer rate 
or the number of an electric discharge wire. . • 

[0042] Furthermore, in film removal of the above-mentioned water-repellent tunic, 
the angle of contact over the waterdrop on the surface of glass processed and 
obtained by various bearer rates in the above-mentioned corona discharge 
equipment (however, the distance of the wire line 6 and plate glass stretched the 
wire line so that every portion might become equal) was tested. The result is shown 
in drawing 3 . a result — drawing 3 ~ being shown — as — an angle of contact and 
a bearer rate — it was admitted by almost positive correlativity's being in between in 
a certain bearer rate field, and changing a bearer rate with a certain fixed 
acceleration that it was possible to change an angle of contact continuously. 

[0043] . „ 

[Effect of the Invention] This invention functional films, such as a water-repellent 
tunic formed beforehand, [ with corona discharge, plasma exposure, or ultraviolet 
rays irradiation ] a short time — [ a desired portion is removed alternatively 
efficiently and simple, and a non-water-repellent portion is formed, and ] especially 
as the formation method of a BOKASHI portion It can form by changing continuously 
processing time or processing intensity, such as corona discharge, plasma exposure, 
or ultraviolet-rays irradiation, to functional films, such as a water-repellent tunic, ana 
changing the angle of contact of a BOKASHI portion continuously. Moreover, to the 
usual water-repellent-finish glass which gave the whole surface a water-repellent 
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Fmish" obtained from the process as the existing line that a water-repellent finish is 
completely the same, this invention can remove ****** partially and alternatively as 

post-processing, and since it is a dry method, it has higher efficacy, like a process s 
being very simple and productivity are high. 

[Translation done.] 
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